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   Stress corrosion cracking in metals in particular in iron and iron based alloys is critical to material failure for many of their applications. In this presentation, we will present a description of processes leading to these failures and review some predictive methods employed in studying these processes. We present our recent studies using density 
functional theory to study the behavior of Ni and Fe Σ3(111) 
grain boundary (GB) under precipitations of S, P, N, C and B  to elucidate their stress corrosion effects, as well as its mechanisms. There are certain locations that that impurities have more tendency to segregate. Some elements such as C 
and B serve as strengtheners while S, P and N weaken the Fe-Fe interactions at GB. However, the stress corrosion failures arise in a variety of ways. The accumulation of S and 
P results in separation of grains; this in turn gives rise to the inter-granular cracking under sufficient stress. 
 
 
